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Within the past two years, new evidence as to the
efficacy of antitetanic serum in developed tetanus has
been obtained from animal experiment by Permin and
by Park, and from carefully gathered hospital statistics.
From this evidence it seemed likely that if antitoxin
were given so as best to meet the pathogenesis of the
disease (that is, by intraspinal and intravenous routes
in massive doses at the earliest possible moment), the
course of developed tetanus could be favorably modi-
fied, and the mortality materially reduced.

The probability that, within a few months, statistics
of large numbers of cases in the war zone will be
available, makes one hesitate to attempt generalizations
on data insignificantly small in comparison. The
encouraging results obtained in Cook County Hospital
in 1914 are of interest, however, in showing what can
be accomplished on the rather unfavorable material
of a metropolitan hospital.
In May, 1914, in a report to the staff, the results

of the use of antitetanic serum for the years 1908 to
1913, inclusive, were summarized. The combined
mortality of all (fifty-three) cases was 81.4 per cent.;
the mortality of serum treated cases, 75.6 per cent. In
fifteen cases receiving antitoxin in adequate dosage,
but often relatively late in the disease, the mortality
was 53 per cent. ; thirty cases received small doses,
with a mortality of 87 per cent., approximately the
same as that of eight cases treated without antitoxin,
in one of which, with an incubation period of six
weeks, the patient recovered (87 per cent, mortality).
The high mortality of tetanus in Cook County Hos¬
pital, either with or without serum, has been attributed
by some to the late institution of treatment and the
unfavorable condition of many of the patients who
apply for treatment at the hospital, and by others to
assumed inadequacy of antitetanic serum to modify
developed tetanus.
In 1914, fourteen cases of tetanus were treated with

antitoxin by combined intraspinal and intravenous
methods, with a mortality of 57.1 per cent. This
mortality is about 20 per cent, lower than that of the
previous six years, 75.6 per cent., in the same unfavor¬
able class of patients. By reference to the table, it
will be seen that, as a rule, patients reached the hos¬
pital and received treatment only after the lapse of two
or more days from the appearance of symptoms of
tetanus. Two patients were moribund on admission
and died less than twelve hours later. If we omit
these cases in which treatment was delayed till death
was impending, the mortality of the remaining twelve
cases is 50 per cent. The latter figure, however, does
not represent the percentage of cases in which the dis¬
ease was modified, for in two other cases, to be
referred to later, death was attributable, in part at
least, to complications after the symptoms of tetanus
had subsided.

Conclusions based on this relatively small number of
cases are necessarily open to question ; but the fact
that a previous mortality of 81.4 per cent, in all cases,
and of 75.6 per cent, in serum treated cases, has been
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reduced in the same class of patients to slightly over
50 per cent, when serum was used with due regard to
the pathology of the disease, must be given some

weight in estimating the value of antitetanic serum as
a curative agent.

Clinical observations of the course of individual
cases has a limited but definite value, particularly when
numbers of cases are studied. The patients of this
series who recovered suffered from severe tetanus,
and in two, convulsions occurred while first treatment
was being given. The longest incubation period was
fourteen days, the shortest four days, the average ten
days, and this group included two cases of head
tetanus with incubation periods of four and seven

days, respectively. The total antitoxin given was

from 17,000 to 35,000 units, with an average of 23,500
per case. This relatively small amount was given in
such a way as to get the maximum effect at the earliest
possible moment, that is, by intraspinal and intra¬
venous injection.
INFLUENCE OF PYOGENIC INFECTION· ON MORTALITY

IN TETANUS

The effect of sepsis developing in lacerated wounds
coincident with tetanus deserves more consideration
than it has thus far received in estimating the suc¬
cesses and failures of antitetanic serum. In compound
fracture and extensively lacerated wounds, strepto-
coccal infection alone may be sufficient to kill the
patient, even though he had no tetanus; thus, in one
of the fatal cases with compound fracture of both
bones of the leg, there was an extensive lymphangitis
extending to the hip, with the symptoms of severe

sepsis and delirium, a picture not seen at the onset of
the uncomplicated tetanus. Yet this death must be
charged against the method.

LATE DEATH IN TETANUS

Two instances in which death occurred after
patients were apparently convalescing from tetanus
deserve mention, because they recall the late deaths
from tetanus described in preantitoxin days, and sug¬
gest an analogy with diphtheria, in which the intro¬
duction of antidiphtheric serum caused an apparent
increase in postdiphtheric paralysis because more
severe cases lived to develop them.

Case 1.—An obese woman, aged 60, who developed tetanus
following a stab wound of the arm, was admitted and received
intraspinal and intravenous antitoxin on the fourth day of
symptoms. On two occasions, severe reactions followed the
giving of serum. On the eighth day after admission, and the
twelfth day from the onset of the tetanus, the jaw was

relaxed, other muscular rigidity had disappeared, the tempera¬
ture was normal, and the patient appeared to be convalescent.
The respirations then became more rapid, with fever, rapid
pulse, and dulness and rales over the base of both lungs, with
death four days later. At the necropsy, pneumonia was found.
In this case, while the tetanus no doubt was a contributory
cause of death, the outcome cannot be justly charged as a

failure of antitoxin to modify symptoms of tetanus. The age
(60), the obesity, the injury to the heart muscle during the
course of tetanus, and the secondary infection with localiza¬
tion in the lung, probably all had a part in determining the
fatal result.

Case 2.—A man, aged 65, received first antitetanic serum on
the third day of tetanus, which developed nine days after a

contused wound of the chin, sustained by a fall and blow on
the head. On the sixth day after the first treatment, and
the ninth day of tetanus, when the muscular rigidity was
decreasing, he died in a sudden convulsion. At the necropsy,
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hernia of the foramen magnum was found. There were also
old stellate scars in the liver and spleen. While this case
terminated with a convulsion, as do many cases of tetanus,
the relatively slow pulse of good quality, and the sudden con¬
vulsion after a period of apparent improvement, were unusual,
and suggested some influence of pressure on pons and medulla.
There had been no withdrawal of cerebrospinal fluid for forty-
eight hours previous to death.

These deaths are chargeable to tetanus as the pri¬
mary cause, but the complications should be taken into
account in judging the power of antitetanic serum to
modify the course of tetanus.

The case for antitetanic serum may be viewed from
another angle. Some patients with tetanus recover
spontaneously (from 10 to 15 per cent.). These are

TETANUS TREATED BY ANTITETANIC SERUM
RECOVERIES

Age

30 52
26 22

25 32

23 22

22 15

19 25

Injury

Operation, hernia

Crushed finger

Wound of head

Wound of head

Circumcision

Cut hand

Incubation

13 days
14 days

7 days

4 days

10 days

12 days

Duration of
Symptoms
Before

Treatment

2 days
4 days

5 days

2 days

4 days

2 days

Duration
of Life
After

Treatment
Serum Amounts*

S,000 I. S.
22,000 I. V. & I. M.
8,000 I. S.

13,000 I. V.
11.500 Subcut.
7,500 I. S.

20,000 I. V.
10,500 I. M.
3,000 I. S.
9,000 I. V.
6,000 Subcut.
6,000 I. S.
3,000 I. V.
2,000 I. M.
6,000 Subcut.

24,000 I. V.
11,500 Subcut.

Total Serum
Units

30,000
32,500

38,000

18,000

17,000

35,500

Remarks

Tonic and clonic spasms on
admission.

Convulsions on admission.

12
34

34

60

21 65

33 24

29 8

24 2

Puncture heel

Crushed heel

Compound fracture,ankle

Stab wound, arm

Wound of chin,
fall

Frozen toes

Puncture wound,
foot

Vaccination

12 days
8 days

5 days

12 days

9 days

5 days

17 days
21 days

2 days
12 hours

12 hours

4 days

3 days

24 hours

4 days
2 days

3 days
5 days

2 days

13 days

6 days

7 hours

7 hours

7 hours

V.
11,000 I.
16,000 I.
9,000 I. S.

36,000 I. V.
3,000 I. N.
3,000 I. S.
9,000 I. V.

12,000 I. M.
10,000 I. S.
20,000 I. V.
5,000 Subcut.

6,000 I. S.
13,500 I. V.
5,000 I. S.

15,000 I.V.

3,000 I. S.
10,000 I.V.
3,000 I. S.
9,000 I. V.

12,000 I. M.

27,000
48,000

24,000

35,000

19,500
20,000

13,000
24,000

Convulsions on admission.
Marked rigidity.No serum intraspinally till
third day of treatment.

Extensive lymphangitis to
hip, and delirious at onset
of tetanus.

On eighth day of treatment
and twelfth of tetanus,muscles relaxed, appar¬
ently convalescent. Signs
of pneumonia. Died four
days later. Necropsy,pneumonia.

Died in convulsion on ninth
day. Necropsy, hernia
foramen magnum.Severe rapid tetanus. Gen¬
eral rigidity before treat¬
ment.

Moribund on admission.
Moribund on admission.

'

I. S., intraspinal; I. V., intravenous; I. M., intramuscular.

usually chronic cases in which the formation of
tetanospasmin is so gradual that time is afforded for
the development of antitoxin in the body of the patient.
Other patients suffer the first symptoms within two or
three days, and die with severe acute tetanus. Between
these two extremes are all grades of rapidity and
severity of tetanic intoxication, and in many, recovery
can occur if the toxin is neutralized early enough.
Obviously, the proportion of possible cures decreases,
the longer artificial neutralization of toxin is delayed.
Free toxin in the blood is neutralized by a single large
intravenous injection. A portion of toxin which has
already entered the nervous system can be neutralized
by intraspinal injection, as demonstrated experimen¬
tally in animals.

ANAPHYLACTIC SHOCK

The danger of anaphylactic shock from intravenous
injection of serum deserves consideration, and, in a
disease less serious than tetanus, might well make one
hesitate to give serum in large doses intravenously.
In several instances I have seen immediate reactions
with rapidly developing urticaria and increased res¬

piration, which subsided in a few hours ; but in none
of these was the reaction fatal.

One case, not included in these statistics, presented
the phenomena of severe serum reaction, so that fur¬
ther intravenous treatment had to be delayed for sev¬
eral hours, and later resumed after complete desensi-
tization was determined by the method of Besredka.

Case 3.—The patient was a man who received a prophylactic
injection of 1,500 units two days after a puncture wound of
the heel. Ten days later he developed a severe tetanus. He
was given a subcutaneous injection of 1,500 units by a local
physician, which was followed by a moderate urticaria. Eight
hours later, on arrival at the hospital, he was given 5 c.c. of
serum intravenously, on the assumption that sufficient time
had elapsed since the dose in the morning, followed by the
immediate cutaneous reaction to render him insensitive to fur¬
ther serum. However, an immediate severe serum reaction
followed the second dose, with urticaria, rapid respiration
and pulse. The severity of the tetanus made us feel that
unless something further could be done, he would surely die
of tetanus. We prepared a 10 per cent, solution of anti¬
tetanic serum in salt solution, and injected 10 c.c. intraven¬
ously, very slowly, watching carefully the pulse, blood pressure
and respiration. There was no further reaction, and the full
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dose of 20,000 units was then given intravenously, and 5,000
units intraspinally without a trace of serum reaction. Surgical
treatment of the wound and sufficient sedatives to control
spasms completed the treatment. The patient recovered.

PROPHYLACTIC USE OF SERUM
Antitoxin contained in serum derived from one

species of animal is more rapidly eliminated after
injection into an animal of another species, than if
injected into one of the same species. A prophylactic
dose of 1,500 units in man will not surely protect
against tetanus longer than from ten to twelve days,and if the original wound is not entirely healed, the
subcutaneous protective dose should be repeated.

SUMMARY
From animal experiments, and the results in veter¬

inary medicine, it is evident that antitetanic serum will
save animals in which tetanus has already developed.
Clinical observations and carefully compiled statistics
of tetanus in man indicate that the course of tetanus
can be modified, and in many instances life saved by
proper use of antitetanic serum.

The frequent delay in giving antitoxin, after symp¬
toms of tetanus have appeared, the complications of
sepsis in lacerated wounds, the occurrence of late
death from indirect complications, and the totally
inadequate methods of use of serum, have served to
cast doubt hitherto on the curative value of antitetanic
serum.

The frequently employed method of giving small
doses subcutaneously every few hours, and gradually
increasing the dose as the symptoms advance, disre¬
gards entirely the pathogenesis of the disease, is
wasteful of an expensive remedy, and is usually with¬
out therapeutic result.
If the patient is seen early, before fatal intoxication

of the central nervous system has already occurred,
prompt neutralization of all free toxin in the circu¬
lating blood by large intravenous injection, and the
neutralization of a part of the toxin already in the
central nervous system by intraspinal injection, com¬
bined with the judicious use of sedatives, and other
indicated medical and surgical measures, will save a
considerable number of patients who would other¬
wise die.

122 South Michigan Avenue.

The Danger of Quack Medicines.—There are two very good
reasons why these tempting baits should be avoided: first,
because proprietary medicines rarely do any good, and second,
because they often do very serious harm. Tuberculosis may
frequently be cured by proper treatment in a sanatorium or
hospital; cancer by a surgical operation, but neither of them
by drugs. The sad part of it is that while ignorant and
foolish people are trying to treat themselves by drugs, the
time when a real cure could be effected often passes by and
when at last they call the physician, it is too late. This is
not the worst of it, however, for many proprietary medicines
are not only fakes, but, worse, they often contain dangerous
poisons or habit-forming drugs. The "soothing syrups" are

rightly known to physicians as "baby-killers" for their active
principle is usually morphin or opium, and headache cures

often contain such powerful and dangerous drugs as

acetanilid or phenacetin. The spring medicines, tonics,
bitters, sarsaparillas, etc., are often strong alcoholic drinks
as harmful for habitual use as whiskey or gin. ... If
you do not feel well and need medicine, consult a skilled
physician and don't pay tribute to the Great American Fraud
—the patient medicine faker.—New York Health Almanac,
January, 1915.

NON-TUBERCULOUS PULMONARY SUP-
PURATIONS

THEIR MEDICAL AND SURGICAL RELATIONS

MORRIS MANGES, M.D.
Professor of Clinical Medicine, University and Bellevue Medical College;

Attending Physician, Mount Sinai Hospital.
NEW YORK

There is one great debt which the internist owes to
the surgeon, which he never acknowledges or even
considers. I refer to the fact that whenever a sur-
geon annexes any new territory to his domain in the
attempt to cure diseases which have defied medical
skill, he always associates his mechanical technic with
the demand that the diagnosis and differential diag-nosis of the lesions shall be made more precise and
exact; and to his great honor be it said that he con-
tributes in no small measure toward attaining this end.
The reason for this is not far to seek. These so-called
incurable cases offer very little inducement to most
physicians for careful study, and once the diagnosisis made, the poor patient is consigned to his fate, with
such routine palliative treatment as his symptoms may
require. How different is the point of view when a
disease is no longer considered hopeless! An intensive
study is at once begun on all sides. From being rele¬
gated to the youngest assistants, these patients are

eagerly sought. Doubtful points are investigated;
differential diagnoses are sharply defined; the cases
are classified ; the requisite surgical procedures and
technic are soon proposed; successful operations are

reported, and the new surgical territory is thus
annexed.

The latest field of surgical activity in the lungs has
been no exception to this rule. There has been one
difference, however, in that the internists themselves
were the pioneer surgeons. I refer to the operations
of Mosler, Quincke.'Lenhartz and Brauer. It was the
internist Lenhartz who really inaugurated pulmonary
surgery on a large scale, and no surgeon to this day
has ever equaled his activity.

The object of this paper is to make a plea that the
general practitioner should seriously think of the sur¬

gical possibilities of all cases of non-tuberculous sup¬
puration. The surgeon is right in urging that he be
given a suitable opportunity to operate on these
patients as early as possible, and not when it is too
late to do much—before the disease has progressed
so far that the poor condition of the patient and the
extent of the lesions render any operation almost hope¬
less. Coughing up pints of pus daily for months
drains the patient, subjects him to the risk of amyloid
degeneration and weakens the heart so much that he
becomes a poor surgical risk.

There is no lack of patients who could be benefited
by the new pulmonary surgery. The miserable lives
which many of these poor people live—veritable lep¬
ers, whose stinking expectoration and horrible fetor
cause them to be shunned by all—should appeal to us
to do something for them in the way of help. Not a
few of them are to be found in the tuberculosis sana¬
toriums under faulty diagnosis. In every dispensary
class we may find them. The surgeons' progress
requires the internists' active cooperation. The prob¬
lems which must be solved are often extremely diffi¬
cult. Pulmonary surgery will always remain in the
hands of the advanced surgeon; but even in his skilful

Read before the Harlem Medical Society, March 3, 1915.
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